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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent an exterior packaging material of a 



secondary battery from swelling by restraining the generation of gas when 
stored at high temperatures as well as to improve large current discharge 
characteristics and charge/discharge cycle characteristics. 
SOLUTION: This secondary battery is equipped with an electrode group 2 
comprising a positive electrode 1 2, a negative electrode 1 3 including a 
material for occluding/releasing a lithium ion, and a separator 3 arranged 
between the positive electrode 1 2 and the negative electrode 1 3; a 
nonaqueous electrolyte impregnated into the electrode group 2 and 
including a nonaqueous solvent and a lithium salt dissolved therein; and a 
sheet-made exterior packaging material 1 of 0.5 mm or less in thickness 
including a resin layer and accommodating the electrode group 2; wherein 
the nonaqueous solvent contains Q-butyrolactone from over 50 vol.% to 
under or equal to 95 vol.% of the total nonaqueous solvent. 
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y{bif— (PVdF) » ^uttfbtr-^ (pv 

C) , Jft«#'Jxfl/^+t^ F (PEO) 

C0060] iWE»*tt**-r«af»?a:, ies, a 
tt**rr sawmtx set a<t* * 

So 

[0061] mB«fiic*$n*s»tt**rr3ai#? 

©&g«, 1 0 OmAhSftt) 0. 1 — 6 m g 

OT'fe§, a«tt*WT*W#?©«g*«fiS« 1 o 
OmAh^fctiO. lmgJfcSSte-TSi:, iEffi. ■fe/^U 

aSSntfSSo -73, ME&gftWfigg 1 0 0mA 

?oe«OJ:»)»SbV^Ht^ «HfiS«l 0 0m Ah 
SfcDO. 2~ 1 mgT'feSo 
[0 0 6 2] 6) 

hlSc/^ 1 <Dn&Mi)\ I^^O. 3mmWTd 
5a<t5Ci:^f| 1 tW > BJgStt (flexibilit 

y) z^-?zrc&ic mmm $ a if7jc«» % & 

[0 0 6 3] mi O^SWtC^SftSWIiMtt. MS. 

ttfcsr-h ME&Mti, sts 

9J**-r. IfflllB&JRJfU* 00*. tf, 7Vl/5=.*A, X-r 
ft, =y5r;MSt***f*c fcA<T-#-5„ * 

mJIE^JSJitf. l8BS<0&Kfr6»BfiJiLT 
fcgl^tf, 2«SJ^©gK**-tt{fcStffcfc©fre. 
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©W-fflffWiW:. l«*0«fflljg, tU<«2ffl«J-X± 

©wagg^^i***!*. — nsiseajit*. Huse£ 
S3c cvtowmmit. lasosjsis, ti<«2 

[0 0 6 4] MEf 1 <DWg0<Of ?*'0. 5mm5S 
«H&<0fi*Sfe»?OS»* , «T-rSo §11 on 

KttO. 2 5 mm«TT', StSf * L < « 0 . 
1 5mmOTt*fei.. £7^ JP£A<0. 05mmJ:t)S 

140. 0 5mm[ct5CtibWi: L</\, Stcjifg; Ll/^T 
PlffitiO. 0 8mmT', ItJff U«liO. 1mm 

[0 0 6 5] l9l2SB2 0nSWK:t4, 0)J*J±\ &J§ffi, 

tA^T'fr^o SufE&Jgffia, 0iRt£> Xf>l/X, 

#tr^5*— h7-f;l/A«r^f5Ci:A^T€So fjfE£ 
JBJit4s #Jx(4\ TVUS^A, T.^VL'X, SI, 

^mm-r^m^^T^s.-^ aa<$?$l^o $ 

[0 0 6 6] MieS2©fl.£#©JP2?*<0. 3mm<fc9 

30 m^t. mmit<D%}Mtf'hz\,\ oioiix^- 

<, MKJfSLVllBfflttO. I 5mmt(TT-65. S 

£<Dtztbs m^OTMMitO. 0 5mmletSC 
fcWSlK LvTPMliO. 0 8mmT\ 

*fe»*L^''«H«0. 1 mmTfe^o W»C» S5fE^2 
<DM-g#<Djp^tt, 0. 0 5 — 0. 3fnm(DlSfflrtT-fe 
SiltA'jifJU^ ^t>t!?f L^SgfflttO. 0 8- 
^0 0. 1 5mmTfe£>o 

[0 0 6 7] nSSOpat*. WTKiattW-rSTaii^jlB 

A>e>ff?<DS!l^^T-5. PAlf, ME^-St*fO*ffifc P 
V d F AH^J- m LT 5 IMEfttttt OSfiS * 
M;l/A7 5 Krg^T'tS#K-5ci:tcJ:t3PVd F^l^ 

50 SLfcm. JP^<D!|iJ^^fT-5o 
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[0 0 6 8] ME7^;J/A«nfi»*ffl^5*^ WIH 

coo6 9] c <oif*«iPJK=:^«a©— mr'&zmm. 

[oo7o] an*, i (Difrkwrnm 

■r»f®0, i^2tiiaioAgp^-rffi^:»f®ia, @3« 

[0 0 7 1] mncmT^ol^ fflfLt,£7-< )Vl±friZ>%i 

tt. ie& -b/^u— ^jB-ttfas^eftsawisiftMi 3 ? 

*3, ftOT6£&S*«tt7££«Jl6€:<llf*.fc£ffi 
1 3, -b>^-*3, 4 t lEffi^Uffc 5 i: IE SB 

4 3&«*fcIE«l 2, -b/^-*3, mffig6i:^11^ 
«*7*{||S.fcftl5l 3 tfCONSSK&B 2 nrcfeo*> 
P>&So HUlS«ffiP2«, «^tCHul5mfii*a^7^ 
{4BLTl^S 0 ffifB«S& 2 <®£SU:. J£tfgP8tf#£ 

StiT^S. [13U:3rr<4:?tc, iEfii4, -b^u— £ 

fnfn«»JhTl>5. iESl 2&tH?/<U-*3 
t±. IEffiS4 5:t>*-b^U-^3 0rtSPRD*cinP>Oi*W 

So — 75, til 3Rt>*-b^U-£ 3t4, &ffli6Rtf 

■b^u-* 3 ortsPRtfcneofltufcAsarssesiit 

t4. buI2^SM 1 rtOfufBSUP 2 ttlftitt^. 
fttOIEIU — K 1 0 14. — MIjWWIS«S» 2 <DfuI2J£ 
MlS<* 5 K8H»2n, jEPOffiMaWEttSttt 1 J^6« 

fflsnn^. -7?. afttoftsu— fi n±, — 

[0 0 7 2] ffiiSLfcH 1 JCfcfTli, 1»2 

£>Sffi£#fc:»*ffl5 8 *}gjabfc*V «1S§¥ 2 <E>-fl5{C 

[0 0 7 3] iKDnuJSLfc (a) <D*fl=*:SiE-rStBffi 
"fS (I) £ffiT«ift£ftS„ fc*£U *«Wfc«5lf 
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[0 0 7 4] <Sit7D^ (I) > 

1 Ig) IE1ERtfft«©IHfc-fe><b-* i: bT#?L 

[0 0 7 5] miia«@SP«. iEtti:ma**Olfflte»a 

tt* S S^?*^i«E 5 ■£ S c t tfnjmic ?3: S i: it 

20 [0 0 7 6] HufBIE*l(4. lESftftflttcWtai 

S.'miBiESfSftK, *g*Mfttfill«f*i:bT 
(4, hijkSL^ (1) IEffi©lfflT!BHJ!Lfc©i:H«fc*»<D 

[0077] mieft®4, m*.i£. vrvj*^ 

2©ffi*Ft? 1 mf\y^ L < 14 2 ~ 5 1s}&®.Vg7V'7,? 
30 icttiDffllfW, 

[0 0 7 8] ffrlB^Hfe. e»»JR^*«4*fcbT 
(4, fuizeL/c (2) fttSO«-eK^UfcOi:R«*t.O 

[0 0 7 9] ffittt'^U— $<D&Kn~>-h t LXlt, 
HUK6bfc (3) -fe^u-^oWPBiWbfcOfcraatftt 

[0080] (I2ig) attcftusnfc^swrtJc 

WISWffiP^aBffi^BBPSP^Sa^ s «fc 3 fciJXIft-r 

AU RfFlE@?S^tuE*ffiP^#a^-bSo 
[0 0 8 1] MEflSSfbTH:. MJiLfc (6) 

O«T?KW'bfc<0fclRl«ftfeO«:*tfSci:^-e*S. 
[0 0 8 2] HufBSStt^W-rSS^tbT^. WizE 

L7c (5) <D}g«tt^-rS^^OMT-|«WL7c<Di: 

(H]«75:tcD^^fSCi:A , «T#So Wfc. PVdFtf5f 

[0083] msaiSSiKtt, 2 0 0 r«To« « 

JS«*ffl^5Cfc^aSbVo b«. 
5(7 P^(4*. ->^f;l/7*M75K (?*^1 5 3°C) *m 



-9- 



17 

t. im-rzKQ&tzKD'umtt i o ox^T^ufti^ 

jSOTEfiSa. 5 OXHCfS d tWS Ll\, 

ost^s* 5 o v&mic-t s t , mvs^^mmmciix 

L<, £ft, »^OTKffittl 0 0rjcrsci:A^6 

[0084] «ne»tt4^8m**r?«ffi^a>B£ 

fi, 0. 05 — 2. 5Mfi%©i6Htc-ri.Ci:*WSL 
cn«#<DJ:9&SEbU:<£Sfc<D-? ; &So buIS?8jS 
#0. 0 5M%*iS&c-rs^ IEftfi&tf-b^u— £ 

^®^>e-£*vxtfigA-rsi:, 
Hti, 0. 1—1. 5il%T'$5, 

[0 0 8 5] miie?g^©aA«t±. masis«os»tt* 
*rr o. 05-2. 5ii%t^si 

tMil OOmAh^fctJO. l~2mlcD^H 
<DT£^o Su IBS AS£r 0 . 1 m 1 5fc8&£-rs fc, IE 

HKk:*ssti^*s. -£k iaiBax*3^ 2 m 1 *i8 

Ml OOmAhSftUO. 15~lmlt'$5o 
[0 0 8 6] C?g 3 ID S5E*fii»fc R^ftjft^as-r 
dfcK:J:»3WEJSj«fOiS«S*ll«*-e-. iiuiBIE& ft 

^tcj: t)S«?nsi:tttCs tuiBftJEt fulfil w 
* # cn e> ort ffifttf atinic jstfcf s s ;s 

So 

[0087] Hijiattiig¥ti. mm<omm^tsc 
fcfcl^-fso 

[0 0 8 8] fflEXSKSklts l 0 0 X^TT-fr? d i: 
tftfr£ tv\ cnt«OJ:7 &H&tC«fcS fcCT&So 
K^fciftogfttf l 0 0X:£:S*.S£:, taSB-fe^U-* 

*^«»c«MR<e-r*3an^«4o *yRtt#*# < &s 
ttmic&gtzcttfmmiztsz. £ft s tuasuftsa 
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K7 -c ;U A * -fe / < U- £ i: L T ffl v ^S MSlc mWlc£ U 

i^*a*j-e* *ffift»<oias* 4 o x:*w 

n^fe*. coft*. n^ttsgtt, 4o~ioo°c 
tc-TSCi:^J;i3»o5H/\ 

[0 0 8 9] (£4 IS) WEJI-^Wrt 0*ffiSK#f 7jc 
[0 0 9 0] WE*7j<*»afc LTl±, ffl*ELft (4) 
[0 0 9 1] ttaLfcBKDSrttfcaBl^Ttt, »«tt*«- 
TtS^. c©«ds S-T, lESfcftSOMtc-b/^U- 

^ U- ^ <D£(©ft fc»«tt*#f S L£> 
S 0 C©J:3ftWHP*n«E#»ciR»Ufc», *Mc«M 
£A U » P^^rfT 3 c i: tc «fc 0 »SO**«»JB[ 

lt ^ ;i/ L,<Dixt> k> ic<&m&*m ^ S £ t 

T'^So 

[0 0 9 2] (SI 5 IS) ±ISOftJ < (Cffi^iET tc~'A 
30 nmiZ 3 0 X:~ 8 0 °C<OjgJS*ff TT% 0 . 0 5 C JW 
±. 0. 5 CJXT<D?t«U— h^Jt^fife-To C(D^ 

frTO?t*« i ■9--<i';vo^TfeSV'>U 2+J--T^;l/JX 
±froTt»«k^\, Sfc ajjftatij^ 3 ox:- 8 o'COS 

^ffTtC 1 B#r^— 2 O^PISSftf LTfeil/''. 
[0 0 9 3] CCT% 1 CJtfW hfctt^M (A 
h) * 1 BtF^TJtffi-rSfefetC^S^MiSltffiT^So 

[0094] iMssj?E«<oaa*mEiEHK^-rs<o 

«^CD«t3*Sfilc<tSt<01?SSo «]5ft*SJ*A s 3 0 
t*iST^3i:, IN7K*»iR©ttStf Bf v ^ * $ t?S S ft 

Sftg^KOfUffl^^aT-rSo — WJFEItigfi 

^ft-rso 

[0 0 9 5] W?m<Dim.\s— h*0. 0 5-0. 5C 
OSEHtc-rSd fcfCt^T. ?tStC<tSIE11i:ftffi©I^ 
3fi*ii«»cjI<-r«ci:A^#*ft*i), iEtE&tfftfflc 

[0 0 9 6] COid^lS^^fiffl-TSCiitc.toT, 
5(7 «SJf»-b/<U-^fl!)35H!K:3^7j<««?ffi€:l§-K$««-a- 
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2> C ttfT'ZZtztb, #7Mtl*JR-#J«6<0 1 kHz© 

i: 1 kHz tDrtgP-Y ve-^">7.tD»% 1 0 m Q • A h 
feLLl 1 OmQ • A hlXTOmmiCir^C t^T'?5„ 
^©S£m. SfeJt©#Jffl$*^*£^£.cfc#Tt£>tf; 

[0 0 9 7] &^T% fuizELfc (b) *jBSr*«ffifif 
ffijz6l,fc5 0fM«%«}:t>£<, 9 5f*S%WTCy 
-7fD7^ h>*#ty|f Lfc^7k*jB« 

[0 0 9 8] COZL^ttititCfel'^Tti, hOIEIESx WsH 
affiRtrt&IE-lr > < U- * *\ WaSiEliR «HB£«fcd 
*n*tt»JW**WMkS«*ci:K:J:t)— »ft:*nTU^ 

[0 0 9 9] WE*^U- ^tbT«, tuSEbfc (3) 
■fe/^U— £©fflTiKIU§Lfc©fc|5|tt?£&©#lf 1^5*1 

Lfc (6) ^t*<DffliT'ifJWbfc(Di:|5l«^t,<DA^V> 

[0 10 0] WIBiEtttt, iSf%K> $£#g[JRtfjitt£iJ* 

LTMu tijjSLfc (1) IEffiO«-eSiWLfc<D4:|pI«4 

fc©#ffli^e>n&o 

[0 10 1] ffiBBfiSti. y*->A-r*>;&«« -SJtfcS 

*8»S"JRtflll«f*i:LTM\ Su5zt?Lfc (2) ftI«T 
BttE L fc© £: t ©tfffl ^ 6» ti5 . 
[0 10 2] tuIEftffie«. MifiLfc 

v\, mBE&M«{fc*^ lffllE&JRBfEffcto, tuie^MSffc^ 
RtffJIEy*->A£-&fcLTW\ fj^bfc (2) ft*S© 

[0103] co-Rum*. m%.&. WTteRwr* 
7^?* (id 

[0 10 4] <§ei75?£ (ID > 

(Sill) UT© (a) ~ (c) izmWTZX't&cJ: 

[0 10 5] (a) IE«RtffiS%*-©IIBfc-fe><l'— * 

[0 10 6] (b) IEffiatffiffi**-©HHc-fe/<U-£ 
*tt££-frTiH#*#fc:«lHll,fc&, s^i^tcE«-r 

[0107] (c) mmRzffiMzzvmiciz^i'-? 
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[0 10 8] ®2IS) Stt©7^l>Aim»*rtfc: 
WSE*ffi® 5. 
[0 10 9] (aS3Ig) tffflEWi8*4 0~l 2 01C 

[0 1 10] *aiEJSJ&H\ tulEttffiP^HuIS (a) ©7d 

(b) Sfcfct (c) O^T}£T?(^B2nS»^Ctt«WS' 
lRHCE£*§£n& <fc 3 £?7 5 o 

io [oiii] mztitBa. eB*.»f, ruxBg®. 

[0 112] n.ffi.m<D&B%:i7 3 f^lcS58E*®^©in^ 

«i&Sci:*tT*So ^©*£*> ^»ox^'J^< 
y^BMffl-f 5Ci:tf-e#5fcii>, meSfc-b-Kl'— #© 
SMB^S^'&ffi £ -b U- * ©&<8i®*I£lR]±-r 3 c 

titers ct*^tr* 0 MK«ffi»©»£#i 

*<£5, J:t>#3:H/^aSte. 6 0-1 0 0tT'fe5„ 
[0 113] waEbfcW)£ia9[fcinJftb4*^OBgB 
30 It. 09*. HT* 3?EtT. tKttlET, SSVHiR^T 

[0 114] MIE/Sffi5;&7VXf£jmcJ:9?T?*§1^ ^ 
L-XEEtis 0. 0 1 ~2 0 k g/c m 2 ©«5Htc-r?,C 
i:A^$H/-> 0 cnt±^©«t3^afi^«t5fe©T?fe 
5„ rUT-Ee^rO. 0 1 kg/cm J <fc'9ffi<t? 1 t, 

StlA^So — 7?s ^lxXEE^2 0 k g/cm ! & OiS 
40 t/^i:, *1iP4 , ©^*AMgT-r?'Sn^fei>/ci6, * 

[oi 15] (^4is) mc«««rto«iWK** 

[0 1 16] ii3a?Lfc»3fi;Si£{c*5^Ttt, nSfttt 

tfeSi,^ Sua? L fc ^ l rail: J: 9 

«ffi»«:fftS!r*. fi9fE«f»*4 0~ 1 2 0°CtciaSi 

50 u^sis^-r-s. «nE*«»**i-aE»»=iRtt 
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Lfz&, n*w*mz&\u &nmzff?c tic**) 

CO 1 1 7] (S5I1) ±E©»<Klffl#3iTfc-^ 
3 0t-8 0 0 C<DUm.3kftTT\ 0 . 0 5C« 
±, 0. 5CWT©ft«U-hT«J3£W*fiirr. CCD* 
frT*cD?t€« l •t-ri';l/0*--etfti/^L, Z-V-JZWA 
±ffoTtJ:l\ £fc, 8J7E«»K:3 0°C~8 OtcDiS 
flHfcfrTfc l ^H~2 OI*lfflgie«*LTfe &\t\ 

[0 1 18] ffifI2fiJ3ta©iSfiSt/1SD3fe«<D^«U-h 

[0 119] <:<0J:3!a:Ig*afflrr-6ci:fc:J:-3T* 

£ 1 kH zOrtSP-Y^tf— ^V^Ofll^r 1 OmQ • A h 
J^±l 1 OmQ - A hWTOlSHfc-rsCfctfT'^o 

[0 12 0] *^t«5l 1 cD#7j<«$¥&-# 

«7f&K*5(,>T«:, LT7;l/5- 9 .Mi: 

*JtiaLteK:l»ALfc«IJfi"e*t>TtiJ:v\ 

[0121] ^v>t% *muca*m2<D#7kwm=. 

[0 1 2 2] cO^Wfitt, RtfflWEIE 
ffiHS*{*©K-ffit» b< »4PiiSfc:1SftSft5IEffigto»i 

tf bu tea® cdf^ icses £ n & -t: ^ is— & t %ffi%. 5 mm 

[0 12 3] fi&ffiiEffiS»»i<0ffilW*{±, HuEJUSg 
(OmtEitl 0-1 0 0/imT*W, ??>t, ffimfrkfe 

[0124] c<o-&m.mi. BuseiEn, tmn.MR.zf 

CD (a) % Sfctt (b) fcBMM-*J:3a*fr"e— fttfc 
[0 12 5] (a) WKiE«fttfttE-b/<u-*tfi:*i 
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9-mtl£tlT^%tmc. tMRASBiXffflZ 

[0 12 6] (b) HtEiEffi, flME£ffiRtfl»E-tr/<U 
[0 12 7] CCD (a) Icfctt (b) <Dmm^? 3 C t 

So 

[OI2 8]£fe, BtE~^Shfi«, t^i.(Ah) 
t 1 kH zCD«?firtSP-Y^fcf— £*>X (mfi) cDfStf 1 
Omfi • Ah«±, 1 1 OmQ • A hWTT'$5C ttf 
Stti:^>e-^>XcD*^HtiEiGHF , 3t-r 

20 ^OIrlLTSc: ttfT-^So c ct% 

£tft4FBSS^U:0. 2 CTtt«LfcR*©iM§«-t?* 
5o J:!?»f U^itt, 2 OmQ • A hlJLts 6 0m 
Q • A hUTFT'&So 

[0 12 9] WM&E.t'O^— ^"VXCDitt^r 1 OmQ 
• Ahtt±> 1 1 OmQ • AhWTKtSOtt 
li\ ffiizELfc (I) cDffljg^^*\ feS^ttWiSLfc 
(II) ©Hi£i5ffitcJ:*>RriJrr&*. flU (I) fc* 

tt^B^^kf-^XCDffltf 1 0 m 
30 Q-AhJ^±. 1 1 OmQ • A h J^Ttc&S <fc -Mc^ 

-r^-o (id las^xi*. masp^fiS^-rs^cD 
umf?u7>i±, Rtfwaswfeff*, mm^mt-f^\d 

-^yXOitflOmQ- AhH±, 11 OmQ -Ah 

UT*= =& 3 <fc 3 1 »3t -r § o 
[0 l 3 0] IXT. mftLTz (a) 

[0131] 1 ) JEM 

[0 13 2] Hi5ES^K. »»tt^^-r^i««- 

lt?tel?U4BJ LfcCDi:[Hl«^t;CD^*lf S C fc^T*#5 0 
[0 13 3] g5EIEffiJS«jKJBOJP«{±x 10-100 

meig^s^ffi^cDSEgf^ir^-r-g,,, guitar, @4i;^ 

-r«t3t> »«*S<OP5ffiteiE8iJi«lWBP!WJa«r*n 
TV>-5«^ •fe^U-*t»lSl-r*iEffiS1*KaEPi 
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CDS?^ 10-10 0 /imT\ IE1i?§ftlRji<D#ft/P£ 
tf2 0~2 0 0(imiDKIi:^5 o IEffigftRJl©JS£ 

« i o iim*ffiic-?zt. mnwmmtmtwmit&tf 

L^TPIffite, 30(1 mT% glC»3: L^TPSffili 5 0 
|imf$5. -73, IE@}£ftRJi<DJP£tf 1 00jtm£: 

LV\hlfiffiM: 8 5 /i mT, Mtcjf $ LV\kRB{IM: 60(i 
mT'^^o ?$IC, IE<gj£ftKJl<DJP£li, 1 0-6 O ft 

[0 13 4] MIEIEffigtt»B<OJP£tt, WTKKWT 
S73?£-e»l£SftSo S-T, E^fcl cmfiUJinTS 
£T3 1 O^ffijglCiiHRU U * 

fcWSfSo S^HC 1 cmCLUftT 

JffttS 1 OjSfcffiBUcS&U &*OJP££»£U 

[0135] msE.iEmfs^is.fs<D^mmt. tuieftss 

m*. 2 5-4 0%£0®HtC-T5Ci:AWSLV> o cn 
tt^i^ilitil.tCT^^o Sl«sp*2 5%* 

<D«fc98?£LV»ISH«;, 3 0 — 3 5%T*fe5. 
[0 13 6] MSe*itf*i: LTtt, £?LM8jg©a»®£ 

5, cn6*ittl», Mill 

VL'X, StzlZ— ttfT'fS. * 

«f*<DJS£l;J;. 5 — 2 0 /imOSBHIcTSCi:AW$L 

[0137] 2 ) m H 

So 
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[0 13 8] !WB'J?">A-f *V*8U« • SJtii-r5K* 

[0139] tuieiMSffift»Ji©JP£«, io~ioo 

70 »£\ fcffiSWWiomii©*** 1 0 - 1 0 0 fimlc 
L, frOft®Sftg/i<D£-ff-*££:2 0-2 0 0 ftm<D 

20 VjEPSfilli 8 5 mT, Mlc£?3: Ll^±Plffil± 6 0 ji m 
TfeS. WE, £flKS1*RJl©JP*ti, 10~60(im 

SL^IEBIi, 30~50//mTS5o 
[0 14 0] Bfrffi&ffigftKS^/P^ii, WTKBMHf 

GETS l 0ji5*ffittaBS?U *jiSOJP**IISU ; e- 

(Dw-tzmzmtM-t s c 1 1 j; •? as©* ? 3„ 
30 Mm<towa*mn-$nrcmm*&?2>M'&iziz. kii<d 

«:S«^-r«o *ttf*Off*li, 51/ HC 1 cm«±ginT 
[0 14 1] mBSftffiS»»I<03S»*t±, 3 5-50 

l±, 3 5 — 4 5 %T'$5 0 

[0 14 2] HutEK*HftSO : *ijfe^*^cOffi-&tii^ 
l±, K^Kft 9 0-9 8 M%, 2-20 «ft% 

i*ffiL.ft«fiTfl-fi? 1 0~70g/cm 2 <73fBB 
50 tC-rSCfc^jfSbV. 
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25 

[oi 4 3] m&M.ffi£®mm<D&mt, \. 2 o~ 

1. 5 0 g/cm 3 ©^Hfcf *C£tf£?£bt\, 

[0144] mzmntetLTit, ^?m«i6©**tt 

It, 5 — 2 0 /im<QS@Hk:-f SCfcjbW* bl/\, C©^ 
5T&*„ 

[0145] mzfiMrsmnmit. mmLtzvi-vi*^ jo 
[01 4 6] ws&&mffltys. mi&mtfmtva, wia^ 

[0 14 .7] 3) -tr^U— £ 20 
[0 14 8] ttE£?Lft5'- h t bttt, fjKELfcmi 

oiMc«!¥«^wt»TWB l & © t mm* *» ©£ W 

*£lh#T-^*o 
[0 14 9] 4) IMctfttt 

tttE^zKWBfflitt, y-7fD7^b> (B L) Ittsts 
T*£*£:. IEffiffi«rtW©ffS*£#JUT^T*>iftSB* 

<«<&** #*mmfo<DmmmRifmm& 

15* ft«©*iBKjEMsa*ifl*r*«iii3Wgrii 
sw„ fens, 'ftSfc33v^T«at*4'*^i; j fr< 

fcSfcifr. ft«gtffi»cy^A£JB##Tfflbfc'5, fe* 

ta^^ffiTl, Jtftit^ *;H3Hi©teT£rfS<o <fc 
•3#£bVMK5ffl«\ 6 0#t%tt±, 9 0{«*%JWTT 
<£>*<, ctDSeHtc-r*c i:tc«t^T. SSjgPr^o^x 



2000-235868 

2d 

[0150] b Ltm&znzmmtvTit, mviz- 

[0 15 1] ffiEStt*—**— b £ bTti, 7*nei/ 
>*— h (PC) , xf UVA- h (E 
C) , \Z—\sZ/i3— h (VC) , hUXna^a 
(TFPC) ftflSL^o tc, 

tt*^«fciRi±-r * c 

tfc, B Li: il.fr *fte©jg&i:b PC, 
VC, TFPC, Vttfrti— b (DEC) , * 
*-j!/X*7l/*-jJ«*— h (MEC) Rtf^SSift^ttfr 

e. ^ * & «t *) stf n * < 1 1, e 4 * $ 3 

i: EC 5 fc, 3HR«tNf *>l/«rte*tf 

[0 15 2] S6K»«MS**fiTS*a«>ISi3^6.ffitt 

2 o #«%«Td a,t? t <t \i\ m&msu t b 

[0 15 3] *^K«S2Mc»«©«fc9»£U^fflja 
It, B L il E C , BLtPC, BLtECtDEC, B 
LtECtMEC, B L £ E C £ME C <t V C, B Li 
ECiVC, BLi:PCi:VC, £*V>(i B L E C £ 
PCtVCTJ6« t £©£#, E C ©tM*I±*t± 5 ~ 4 

£*&©-<?;&*„ E C©J:t*^:5ft:»%*?lltC-r* 
i, ftraiB*fiU«TftftlcS3 Ci:tfE8tK&SS5 
n*^*fc46, tii:B Lt©RjS*^b, ffiStWV'f 
* >\M tt*+»tc * c ^HSItc 4 * Rlflg14#i& 
* 0 — ^, ECOtfc$AM0*t%Mx.St, If** 

E C©tb¥©MtC»$ bV>®lH«, 1 0 — 3 5{* 
^%T**o DEC, MEC, PCMVCfr?, 

snst ©t»±4 < , c ©f^ffl^ b * «t ^ ft«(^KS 

Jn5. 1U ^TkJSJSK^SltSD E C, MEC, PC 

rc;v c*^S{fti*'>ft < £i> i aa©js«t©tfc*^ 
i o{*»%^x.*i:, mumiMTT'ttykmmmmit 

ftffit * ©^+^HcSPf|HJ-r * C t j^BKK: 45 *\ $> * 
l/Hi^?J<«^jS©S6lSA^ <4^T-f* >*«*AMgT 
t5SW5. C©fcto, ^Tkfg^cfc^SD E C, 
MEC. PCRtfVC^6fflltfn.5'>4< i:t lffi«© 
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fc, #«It*<OTKffiH:, 0. 0 0mt%(ct5Ct 
tfWSIX, SKtfSL^TPlffitiO. 0 5*t%TS 

[0I5 4])IC 40~95f*i%©BL s E CM 

LOO. W«»JRI«©^»«fe*«I*0LT*1.S»<OSSB 
* Ott , WT K IfJBJ-T 5 «t 3 ttffffl tc J: § t, cd £ jf ffl £ 

ns„ Hijia-^rte^fcv^Tt±, msA&iDSShiEc 

o 

[0 15 5] LTW:. JWiSbfcfflfiR* 

^-rSt©C0^t)t)tC, 4 0~9 5M%iOBL, EC 

$s«» tf»aLfc©4:ra«fcJIfcfc:J:9 5-4 0*81% 
T-SCfctfafSL^o $7c, ECcOj±^tDM(C»$LV> 
fSfflti, 10-3 5#i%T$5„ —73, SuK^SSHfc 

^jo^^-evanttx ft® obi*. ar, u^-f 

SEoT, 4 0-9 5tM»%©B L. E CR£>*7?Sfi£<tl§- 
fc^Tk^jSUi, DEC. MEC, PC, TFP 

cR0 r vcfr6»tfn«^*< lam** 

«r$tyci:jb^$LVo DEC. MEC, PC, TFP 

cRcfvc^6SJfn«^*< lii^e^iM 

WIT 5 c *vp £ 3 «6, ?cS?*+7-Y * ;H*tt« S 6 £ 
Mit&V!), DEC, MEC, PC, TFPCStfVCfr 



(15) ^12 000-2 3 5 8 6 8 

28 

i / i%mmm3®m<D&m&.mt. i o{*«%WTi:-rs 

TT*S. £/c, *aJt*OTI8ffitt» 0. 001*S 
5^%T'fe?>o 

/o [0156] ButB^7j<mjs^c#^n5mfi?sfcLT 

^IS5:t<05WSCi:tfT-f?. f?t, L i P F« 
fr$S^tiL i B F4 ?:ffl^5<0^!lfSlt\ 

[0157] mi5W»«<omE^7k»«fc«r*»** 

0. 5-2. OW/lt'TSCttfaSU^ 
[0 15 8] i&eiMcWSfttcH:, -b/<U-*i:<D86*i 

O^SJgtt^O. 1 — 1 %c0^fflT-jSfipLTtaVo 
[0 15 9] mfE#7W«j*»©»i* HUxBLfcSt 1 

flPMfi§»l OOmAhSfcOO. 2 — 0. 6gtC-T3 

0. 4 — 0. 5 5g/10 0mAhT*$5o 

[0160] 5) j&gitfcfrrsw^F 
[0161] fiiKsaMtfc^-rasKmi^ iem, ft 

[0 16 2] HulE«?i&tc^*n5«*tt5&*-rsSG»? 

7ccDi:l^«*S*lcJ:!?. 1 0 0 m A h Mfc t» 

0. l~6mglc-t%CttfW£l,is\ »*tt*^-r* 
40 S^?OS£i<D 1 t D^S LV^i5H«, «?t&S« 1 0 0m 
Ah^7ci70. 2~lmgT'feSo 
[0 1 6 3] 6) 

[0 16 4] mE7-r;bi»Bmg***JB^*«^ tu82 
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Co i 6 5] c(Difzk«iHitz^*»o-ff!i-ea55«ts 

-TWtBEU H6ttH5<OB»#5Vrtfc*:WfffiBk 0 7t± 
CO 1 6 7] l2 5£7jVr<fc?k:, ^!l^.{f7^;PA*^^: 

©22 a, ies, tAu-^sj;a*ta*^^5» 

13 6 tcjjrTcfc 3 £, (S<DT<!lfr6) -fe/SU— £ 2 3, 
iEffiJI 2 4 tiEffilMttt: 2 5 tJEWM 2 4 *tt*fcIEffi 

32, -fe/^-^2 3. n.mm2 6 tn.mmna-2 7 1 
nmm2 6 3 3, -t^u-* 2 3. iesw 

2 4 i:IEgi*m#2 5 £!ESJf2 4*«*.fcIEa3 2, 

-t^-* 2 3 , n.mm 2 6 2 7 

5o buI2^s#2 1 cDftmit. mmm&2 8icmm-£ 

2 3£tfftHS 2 6 ©ffiBRfcti, SEWtt^W-TSW^? 

2 9A^n^n«}f^nTv>5o IEH3 2Stft^u- 

2 2 3te, IESJi2 4Rtf-tr^U— £ 2 3<D1*iBRXfC 

nz<Dmmc&&-?%&m&zmrz>mft?2 9ic±K> 

«, ft«BJl2 6&tf-te^L—£ 2 3<DrtSPK.0 : cnP.(D 

mmc&&-t%mmte*m? s»#? 2 9 k ± 0 
nti/^. #7j<«&?M«, buIB^sw 2 1 rtotuiem® 

8¥ 2 2lc#iS?nTVSo fcttOiES'J — K3 014, - 
Wi^SuEWffiaf 2 2 <DtfjeiEffi*«fc 2 5 »c«88 s n, 

frofteiS^Mia^S^ 2 1 A^jEfctj^nr^-So -73, 

«ttcDft^'J-F3 1 14, -MSAMnCVSS 2 2 

ftffi«ttt*2 7tc«M^n> ^oftfijffitfsae^w 2 1 

CO 16 8] 4*5, Htja?L7c0 5^t5V^T«, 

2 ©asas^ttfcaatap 2 8 *&i$.Lrct>\ mmm 2 <d- 

SPtcJ&ggP 2 8£flMLT't>&V\ J *8H¥2 2<0—mc 
2 8«&<Tfc£>\, 

CO 1 6 9] C ObukE L>fc. (a) 5tt® 
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30 

fJf2~^:«} , filC 3 0 °C~ 8 0 "CcDS^ff TT\ 0 . 0 
5C«±, 0. 5 CWT<D^c*U— hTSJ^cft^rSStX 

co 1 7 o] tua?bfc (b) *«aiap 

CO 1 7 1] COX^«?fefct5^T«, WBSIES, MI2 

*ti2>mmffl*im<tz-&% c tic* o-ttft^nt^ 

CO 1 7 2] BuIB-tr/^U-^^LT«, Hua>Lfcgl2<7} 
iSWtififcfcW-* (3) -fe^U— *CQ«relB 

^iRift-rsn^tuTii, HijaibfcHijjzEbfc^2<Dif 

CO l 7 3] BufBiEffiti, SftH, «S»#JZitfW«fiJ* 
CO 1 7 4] HuI2iEffi«KlH®£DJP$l±, sm\^rz<Dt 

ra«*aSK:«tt)> i o~ i o o ftm<D$5fflfc:-r5 0 ^ 
*3, iEffi**#©fflffifclEffiffil&RJlJb*ffi&2*i-c:v ■* 

»^-, IEffig^HM<D^lt»^«2 0-2 0 0 (imflU 
Hi:4S„ IEffig««JBOTffiffl«3 0/imK:-r5Ci: 
7bWSL<, Mtcjif^ LV>ISHW:5 0 /<mT$5. - 

^(Ojp^ti, Bu5Ebfe^2£D^7Km8??gX^:««6tc*3V> 
Ta«BJ! bfc O £ |Fi]tt<:&JIfik: «t D, 1 0-6 0 fimCQSE 
ffltc-TS c fcAWS b</> 0 Mtc»t H/->I5H«, 30 — 
5 0 (J mT'^So 

CO 1 7 5] HijgaiEffig^KJ10^P)K*f±, mfffi&ffiS 
JB <b ^f»* k: Jt T AS t "> o SJEIEffiSfti K JB 
^t4, t9aiLfc<D tPiftiSC «}:«?, 2 5~4 0%<D 

«, 3 0 — 3 5 %T'S5o 
50 CO l 7 6] MIEftlSti, U9 L '>A-i'<}->^oSi^ • tefcti 
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[0 17 7] WgeftaS«ifMloff*«» HuizEbfc^i: 

*k 1 0— 1 0 0 /imosiHK-rsc t 

2 0 0 nKOKHtC-r-S C i:#SI3: LW flJSS^Rji 
<0TPlfil«3 0 fimtcfSili:*^ M^5fSL 
HGB(±5 0 /imT'$5c —15. ASig1*«i©±HII 
(±8 5 /imK:-f 5Cfc#$?8:L<U &C#3: LV>®H« 
6 0/inO**S. ftfiKS«iS»OJS*l4, Ma?Lfcm2 

1 0~6 0jtmOffiI(Ct5i:ttf!!fSU\ 
MfcJ?$U/-»«5Hli,' 3 0~5 0jimT'S5o 
[0 17 8] ftft£ftffi£&KJI<ogl**a. iuiZELfc© 
illWI^^SEfetC^ 3 5 — 5 0%<0«5ffl(C-r5CtA < 
#£H,\, 2HR*©J:!)»£Ll,'*SHtt, 3 5-4 5% 

[0179] mmmmntyRr3mz&mm<D$i&m-& 
it. mmnvn9 0-9 8«a%> *g«»j2~2 011% 

MZttm. Ufctt&TfrST* 10~70g/cm2 (Oigffl 

[0 18 0] U&KfcSSlfcKJBOffififis 1 ■ 2 0- 
1. 5 0g/cm 3 (DWcr^CtAWIU 1 . 

[0181] LorMiti, 09*tfx SflizELfcan© 

#7k«IS^&*»fc:&^T8KIUiLfcHifi#i£ (II) , 
S^fftjE-TSIgi:, ftftgEC4£&$4 0- 1 2 0°C(CiD 

H&fC 3 0 °C~ 8 0 , C(Digfi^ffTT < 0 . 0 5 C JiLt, 

0 . 5 c «T«st u- h i?si3t«*fiisf is t 

[0 1 8 2] fc*s x *«Wte«*^2^7K*«PJ0i-^ 
[0 18 3] W±pa?Lfc«fc3^*fgB^{C^S#7j<a^ 

0. 3mmWTOW8tt;%Ri»tS. Sfc, sulBI^Tk 
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y -7"^ a 5 * h 5 0ftt 

[0 18 4] lf7j<ttPsS-^ttjtet*3V>T«. J*££3 
~4mmggi:»<-rse:i:tfR3Sft-tV>So WSfk 

[0 18 5] y-7*f07^ h>tt<t*Wft«ttK:-r<- 
f££M*'J>%:<-?Z££&T'Z%rcib, JPStfO. 3m 

[0186] mzr.&Mmcifsi]jcm*fi5i&. tewsj* 

^3 0~8 0t(CU *->03S«W— h^O. 05 — 0. 

[0 18 7] *fgBStC^5-^tt»tCt3V^T, lEzkHfc? 
[0 18 8] *?g0J!K<13-:^*^c*5^T. tltl 

t iwrnfrttzmsmmzmic-smzitzz. tic*-? 

50 X. ft«*iB*«K«T?«!&te«^ Cfc*«?**fc«), 
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[0189] *jmic&z>-yimmct5^T. mm^m 

(Ah) t 1 kH zcomm^-f^^-^^^ (m(!) 
cOlB^r 1 OmQ • A h&L±. 1 1 OmQ • A h«Ttt 

[0 19 0] *%BJ^^S-^*jtelc*5V^T, SulE-tr^ 
U- £tf2HS?ugig35#6 0 0g>/l 0 0cm 3 WTf$ 
£>^?LJt>— b£^t?Ci:fc:.J:-pT. fj3zt?Lfc y 

£|— Ci:tfT£5o t<0^. a/Ms-* 

So 

[0191] £c3t% imm^^-Jmmz.^n 

tcfcoT, ?t]K»-!ti'^^jifTLTfeIElli:-tr^l^- 

[0192] ^micm^>—^mmc^T. mtttm 
s*i4^^-r5i€^tcj;»?-»ft?^5fc±fctc, fuse 

f *»*1t*^-r5K»?K:J: O-WkS-esc tic «fc 
[0 19 3] ^fSB^tc^^-^tiifetcfc^Tx mjlBIE 
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So 

[oi9 4] s/e, *j&%Kgk*>z>%$ikW8m.— 
(ommfimt. mmt. of-vi*-* -waa-t 

(? „ frO3 0 "CJKJb 8 0 "CUTO&ttl? 0 . 0 5 C JW± 
[0 19 5] *«BJ<0l^«»}Kz:^««&<D«ifc5SK 

[0 19 6] Sfc, *aWfc«5#^*fWSP«[z:3WWfi 
«\ iEff£, U^-^i-i'*^*** 

#0. 5 mmKTO^- hfr 6*5^ ; **ffit 
5 0*t%<fc*)?<, 9 5 <*fll%fcrFd*rf 
[0 19 7] cOJ:aft-^«JftK:«tntfx #X?§£fi 
0. SmmWTOS'- hi»6ft*HS»tffn*0«l|l 

[oi9 8] *fiw»c«*^7K«opa— &n.m±. mm 
mat, meiE&& tfiifflEjiff on tc ieb * n 5 -t 7 < u 

-^tmsiii ; nftlE«aJ!¥t#s$n, Idlers 
7i<aPfS I lfflK*ffi8tfiK«£n*»£tf 0. 3 mmtt 

50 IBiEffi?§aK«<Off*{i 1 0~1 0 0 /zmT*So 5 6 
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K.. Mfc##»««\ y-T^n^h 
[0 19 9] #f7K«ft??«-^«?fiTl±s ftffi<D#Mc*» 

<fc 3 fcHH#£ U4 Wffr •> *\ 2»Bl**ftffii: 
[0 2 0 0] tC5T, y -^u^i7 h^tttStfrk 

mmmt, mm^mto => *mmict$-icm.m vm^ 

[0 2 0 1] *««WOJ:3K:» ffiRR*0«ViE«}S» 
'gm<DW2.*£ 10—100 /i nUC-T^C tlCi-^T, IE 

9 5ft«l%WTOy-^a9* h^%dty*7K}SME* 
*flrr***«!WI[K: J: 9 . iSliS^TT-Bf jgt^fro fc 

HEW 

o*?te^«%(i t A, if«ttfc-r £ C t * < ffSHtfcH S 

[0202] mm—$:w.mcti]-ftw.%:'<7 r> m, ?g«sjg 

%3 0 — 8 O'CtcU froTc^U— b£:0. 05 — 0. 

[0 2 0 3] *|gBj?t{lS-^«}teK43l/''T, ftHSfSj 
KBcDJ¥££ 10—100 fimlCiTZCtlCji-oT, ft 

[0 2 0 4] *%Bj3t^i,-^«?telCt3l/^T, $mWB 

^v^oi^momm^o. 5mo l/ittitnc 
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[0 2 0 5] ^RMtCftS-^WJftKfeVT, ftltL 
K ^^;l/X^-;l/*— K h'J7 

& i mmfrztezzz 3'mmttmc-5:m-z-ez> £ tic*-? 

ftffi£ h>£<Dfcfo%±mc1BM-t%£ 

[0 2 0 6] &imi£&Z—AM.m\£l8^T, IffSE-te^ 
U— ^7b^^SJa*3b^6 00g)/100cm J WTt$ 
20 -BULKS'— h*^trcfcfc:J:-pT, MSELfcy-:/?- 
a 7 * h >*W»&1f Ufc#*WI?«*-fe>< U- 2 

<D'drz/&m&iZfa±.-$-Z>£ ttf-VZZtctb. XnffiM 
m&feRZ?V-<?>vmift%:& t ?fa±-$&Z>£ttfXZ 

So 

[0 2 0 7] *$£Wfc&2>~ymtfklCt5^-C, M^EJEffi 
RZfM%tt'^-$*£K i o<Dig.R<D'pl3:< 3Hc 

ji/\f.—#>7*<D±.m-*to^%£kftx*z2>rctb, 

[0 2 0 8] ^««5Kl*5l/^T, tuKIES 

fS»»tt*£r*iK#?fc: J: »)— *<fc***c fcte «fc 

[0 2 0 9] *fgB^JC^5-ij>ja?tet43(/^T, fluIHIE 
BuiEft^Rt^HufiH-b^U— ^^BuieiEffiRtfHufEft 

50 ^il^TLTtift^-rSCt^TtSfcit), 
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co 2 1 o] £fc. ^m^^mm.mm.--kmm 

«\ m<i*tt^ RtfiulBIMifl*ttQtfffi&L<{iM 

EB^n-s-feAi^-^ t^m^^mmu ; RuiBWigfK 

fllll^tyJP^tf 0. 5mmJ^TO->-h-A^e>^^7l-S 

jp£t± 10-100 jtmT*&3 0 tufB^TkrgJS 
y -7fD7 ^ h V^rlf7j<?gi«^ft£D 4 0 ft«%J^ 

±9 5^a%i-xT#*-r^o 

[0 2 1 1] C<DJ:5^-^?tetc<fcntf. iiX^m 
[0 2 12] 

[0 2 13] Slil) 

<IE«lO^S>^-f> iJf'7A3; ! !;Hi{bBl(Li« 30 
Co O2 ;fflU XIJ0^X<1TS5) 19*9 US 
%%7-t?-U^-77-y ? 3. 511%, ^77T^h 
3. 5 Ii%SU*xf UV^n If b>->'x>^ / -7gf* 
2mm%t b^l/iV^iP^TW^jg^-L. 10 cm 2 ^ 
7c 9 1 OiiWfiJ^-TitSO. SmmCDfL^SE-r^^^L 

[0 2 14] <ftg^>KIS«HcUT3 0 00 40 
°CT^SttaL7c^V7x-Xlf -y^K^Jii* <M*fS 
#8 (i m, 2 0 iim, 

(doo2 ) #0. 3 3 6 0 nm) Of8*§9 3li% 
i:. &mmt LT^U^-yfbif-U-x^ (PVdF) 7 
fi«%£:£:)g£-U Ctl^l 0 cm 2 ^fc<3 1 0{@<DfiJ 

SCi:(Cj;»)*ffi««*M. 3g/cm 3 T\ AffiJItf 
[0 2 15] <-b^U-^>f?^2 5(im, 1 2 0 50 
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°C, 1 f%r&T'<Dmiffi&2 0 %T\ ^-TLJgtf 5 0 %<D# 
L7c„ 

[0216] <#7kmMm<Dmm>m7>y<t*t>&v^ 

(LiBF* ) ^X^b>A-#^-h (EC) t 
y-71-U^?h> (BL) cDfg^jg!® (7g^«tt* 
2 5: 7 5) (CI. 5*;l// 1 r§it?LT3M<tt8??$;S:tB 

[0 2 1 7] <«@^<7)(^>Hi|IBIE1lO*«^t^ 
')-K^tL tuI2IE1SS.t>*B>!lBft H^r ^ <DfSK 

[0 2 18] T^Sx^A^cDjlffi^r/KUyDeb^T' 
loftl^ 1 0 0 /imCO^S^-h v'-i'ybA^StttCfiSc 

jbu cntcBuiE®s^Hua!L7c0 3^^-rttBS^ 

&ft?T*3o%#V7v{t¥-V7 :t > (PVdF) £rlffig 
S^fcS:>V^7l/:7*7l/A75 H GAAtfl 5 3°C) 
£0. 3fi«%r§fl¥£-£7Co #&tlfciS«[*WI27 5* 

-h7-c ?w±ft<Dmmmcwm®m ioomAhSfto 

<D»tf 0. 2 m 1 i: & & «fc •Mc&A U MfB^^HutB 
[0 2 19] fulBv 5 r- 7 -f ;UArt<DSS 

sf ic 8 o t-ejiffiia** i 2 ^rafis-r c t ict o ttiiBW 
©»iSK^?LKa««sp*}B«bfc. pvdF ©*g« 

tt, l?tgi 1 0 0mA hmtcK) 0. 6mgt$-pfc 0 
[0 2 2 0] iT3lB^5*— h7-c;l/Artcoffl}SaftCHij|E 
IfcMWBittfcW&Sa 1 AhSft5 ©1^ 4 . 7 g t & 
3«fc3K:iiAU MiSLfcHL 2 fCaVr*ifi**i U 
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